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Much work has been done recently on the subject of
the survival of foreign grafts, and interesting results
have been obtained concerning the nature of the reac-

tion by which the host destroys the engrafted tissue.
Tuffier1 reports twenty-four attempts at homogenous

grafts of ovarian tissue in man with failure in every
case, the same technic being used by which uniformly
successful results were obtained in autogenous grafts.
He states that as a foreign body the graft is destroyed
by macrocytes, and if the macrocytes could be pre-
vented from attacking the graft, it might be possible
to obtain success.

Castle and Phillips2 conclude from experimental
work on guinea-pigs and analysis of clinical results
that homogenous transplantation of ovaries is not prac-
tical in domestic animals and man, unless the toler-
ance of the body to foreign tissue can be raised. Out
of 141 guinea-pigs ingrafted with foreign ovaries,
only three gave a functional result.

Davidson3 reports success with autogenous trans-
plants, but no permanent growth of homogenous
grafts, and concludes, "It is a much more difficult
thing to obtain permanent growth and function of
homotransplants." Marshall and Jolly reached the
same conclusions in working on animals.

Murphy has shown that the destruction of heter-
ogenous tissue is brought about by the action of
lymphoid tissue of the host,4 and has had marked
success in inhibiting the reaction against these foreign
grafts5 by the use of Roentgen rays and the injection
of benzol (benzene, CeH6). (Repeated injections of
benzol were quite harmful to the host.)

Leo Loeb6 offers a very illuminating article on the
behavior of tissues in a changed chemical environment.
His conclusions are as follows: (a) In autogenous
transplants, some of the tissue may live and grow,
but in homogenous transplants only very rarely does
this occur; and when it does, the metabolism of the
graft becomes much altered in its new environment.
(b) Different tissues may show different resistance to
autotransplantation and homotransplantation, and
different experiments may bring out variations of
individual reaction between the tissue and the new
host, (c) For the first week, there is little difference
in the behavior of autotransplants and homotrans¬
plants ; then a gradual destruction of the latter sets in,
or the metabolic disturbance in the graft due to the
shock of transfer may be great enough to prevent its
ever recovering. (d) Destruction of the graft is
brought about by a secondary reaction on the part of
the host, and is accomplished by increased activity
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on the part of the connective tissue of the host. The
action of the two factors is interdependent, but in a

given case, one or the other predominates, (e) Func¬
tion of corpus luteum is reduced after autotransplanta-
tion; in case of the latter, it is reduced by injurious
action of the body fluids. Loeb further states that
the toxic action of the body fluids of the host is not
a factor in destruction of homografts. Ingebrigtsen,7
in working with tissues in vitro, observed that normal
autogenous serums offer better mediums for growth
of tissue than similar serums which have been heated
to a degree which causes destruction of complement
(56 C. for 30 minutes), and that the reverse is true
of foreign serums.

Carrel and Ingebrigtsen8 found that the fluid of cul¬
tures in vitro containing a heterogenous serum has in
five days acquired the power to hemolyze the red blood
cells of the animal furnishing the heterogenous serum,
while the serum of controls remains nonhemolytic.
They attribute the development of hemolysis to the
presence of antigen. This reaction of the graft is in
turn met by the reaction on the part of the host,
which we see manifested by a round-cell infiltration of
the tissues of the graft, and which leads to the ultimate
destruction of the graft.

Vaughan9 also states that "any foreign protein (in
this case ingrafted tissue) which can grow and mul¬
tiply in the body of a given animal may prove patho¬
genic to the animal." He believes that some of the
body cells in preparing for their combat with for¬
eign protein develop a new function : that of elaborat¬
ing a new and specific ferment which will digest and
destroy the foreign protein.

In work done by Carrel10 it was found that the
limbs transplanted on an infected host were more apt
to live than were those transplanted on an uninfected
host. This would indicate that the action of the infect¬
ing bacteria had some inhibitory influence on the reac¬
tion of the host against the graft. Furthermore,
since Besredka, Ströbel and Jupille11 have shown that
the action of complement on bacteria gives a sub¬
stance which is identical in many of its physiologic
actions to the substance obtained by the action of
complement and peptone, it does not seem unreason¬
able to suppose that injections of Witte's peptone
should have a similar effect on the reaction of the
body against ingrafted tissues.

It was therefore thought that it might be profitable
to undertake the following animal experiments in
order to determine whether or not the repeated peri¬odic injections of a solution of Witte's peptone would
increase the tolerance of the body to grafts of for¬
eign tissue.

TECHNIC

Operation.—The rabbits were operated on in pairs
in order to make possible the immediate transfer of
the grafts. The strictest aseptic technic was fol¬
lowed. A lower median incision was made through
which both ovaries were completely removed. Great
care was taken to leave no native ovarian tissue
behind. The pedicle of the gland was clamped with
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Kelly forceps and ligated below the forceps, and
then cut between the ligature and forceps. Multiple
simple grafts were used. One ovary was discarded
and the other sectioned for grafts into the other rab¬
bit. The ovary which was used for grafts was held
by the pedicle and was not touched by instruments or

gloves. The method of cutting the grafts differed and
will be detailed later in each case, but the cardinal
points observed were:

1. To minimize the traumatic shock and the danger
of infection to the ingrafted tissue, by having it come
in contact with nothing except the sectioning instru¬
ment, and the use of a very sharp sectioning instru¬
ment;

2. To minimize the time which the graft was in
contact with the air between removal from the donor
and implantation into the host.

3. To obtain good contact between the cut surface
of the graft and a portion of peritoneum where the
possibility of vascularization was good.

The grafts were left free in order to avoid trauma
incident to suturing them in place. The abdomen was
closed in layers with linen.

Peptone Injections.—Peptone injections were made
at the time of operation and thereafter every four
days until the animal was sacrificed for necropsy. The
injections were made intraperitoneally under aseptic
precautions, and the dose used was approximately1 c.c. of a boiled 10 per cent, solution of Witte's pep¬
tone to each 100 gm. of the rabbits' weight.

The rabbits used as controls underwent the same

operative technic as experiments, but received no pep¬
tone injections.

Following the peptone injections, the animals showed
a reaction which was manifested by labored breath¬
ing, restlessness, and general bodily weakness similar
to that described11 as following the injection of an
attenuated dose of peptotoxin which had been formed
by the reaction of complement and peptone outside of
the body. In every case after the animals had
received from three to four injections, they showed
a condition of reduced metabolism evidenced by a
loss of body weight and marked thinning of the coat.
This was not noticed in the controls, which were
otherwise subject to similar conditions.

Ten rabbits were operated on ; five were used for
peptone injection and five for controls. The experi¬
mental rabbits and their controls in each case were

operated on in pairs and subjected to similar condi¬
tions. The controls of Experiments 1 and 4 were lost
through postoperative death.

SUMMARY OF EXPERIMENTS
Experiment 1.—Rabbit 1 (nineteen days' duration). Large

en masse graft, consisting of one-half ovary, on mesentery of
large bowel. At necropsy the graft had a large area of
central necrosis surrounded by ovarian tissue which showed
signs of beginning destruction. All of the ovarian tis¬
sue remaining was invaded by a new blood supply. The
invasion by round cells had already taken place. This
experiment was not controlled.

Experiment 2.—Rabbit 2 (controlled by Rabbit 3 ; six weeks'
duration). Multiple small graft on mesentery. Grossly, the
grafts in the animal injected with peptone had acquired a
more profuse blood supply than those in the control in
which no peptone had been injected, and were larger and
felt more firm. On microscopic section it was found that
destruction of ovarian tissue was complete in them, while
there were small areas of ovarian tissue remaining in the
grafts of the control. The invasion by round cells and

connective tissue was more marked in the rabbit receiving
peptone injections.

Experiment 3.—Rabbit 4 (controlled by Rabbit 5; eight
weeks' duration). Multiple millet seed grafts in peritoneal
cavity. These grafts were firm and healthy in appearance,
and had a much more profuse blood supply than their con¬
trols; but microscopic sections showed all of their ovarian
tissue to be necrotic, while there was still some ovarian tis¬
sue remaining in the controls. The cellular infiltration was
more marked in the grafts of the injected animal.

Experiment 4.—Rabbit 6. Single en masse graft on broad
ligament. Twelve weeks' duration. Twenty peptone injec¬
tions. The graft had undergone complete destruction and
had been almost entirely absorbed.

Experiment S.—Rabbits 7 and 8; of only a few days'
duration. Interrupted by the incidence of peritonitis, and
the grafts had evidently lost their viability owing to the
peritonitis, rather than to the usual reaction of the body
against foreign tissue.

COMMENT
As has been seen, there are many references in the

literature to the nature of the mechanism of the reac¬
tion by which homografts are destroyed. Tuffier
explains the process' by the action of macrocytes.
Loeb believes that such grafts are destroyed by
mononuclear invasion and proliferation of connective
tissue. Murphy has shown that the presence of
lymphoid tissue is essential before the host can destroy
a foreign graft. In the foregoing experiments, the
grafts were not attacked by macrocytes. Mononuclear
infiltration and connective tissue proliferation were

uniformly present. I can see no reason, however, to
suppose that these evidences of reaction on the part
of the host are the essential factors in the destruction
of the graft. I am rather inclined to take exception
to the further statement of Loeb that the toxic action
of the body fluid of the host is not a factor in the
destruction of these grafts. Several of the observa¬
tions quoted above would indicate that the serum playsthe primary rôle in the destruction of homografts.

1. Ingebrigtsen found that if complement was
exhausted from foreign serum, it offered a better cul¬
ture medium for tissues than normal serum, and that
the reverse was true for autogenous serum.

2. There is no evidence of reaction against foreign
tissues until just that period of time has elapsed after
their introduction into the body which is necessary for
the development of specific immune bodies. This led
to the hypothesis that the tissue cells might be
destroyed by a lytic action of the serum involving
Erlich's side chain of the third order. The round-
cell infiltration and connective tissue invasion, which
was observed in all instances, may be explained as the
usual reaction against any tissue in the body which
becomes necrotic.

It was on the basis of this theory and the observa¬
tion of Carrel that bacterial infection inhibited the
reaction of the host against homografts that the fore¬
going experiments were undertaken, because Bes-
redka, Ströbel and Jupille have shown that peptone
exhausts complement from the serum and has a simi¬
lar action to bacterial intoxication.

CONCLUSIONS
As the result of the experiments, we may reach the

following conclusions :
1. Peptone injections, as they were made, tend to

intensify rather than inhibit the reaction of the host
against homogenous grafts of ovarian tissue.
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2. Such injections of peptone produce a condition   

reduced metabolism in the animal, but not to such an
extent as to prove dangerous to life.

3. An abundant blood supply to the graft does not
indicate that it is viable in its new environment, but
may rather be evidence of an intense reaction against
it on the part of the host.

4. The destruction of the graft is practically com¬

plete by the sixth week, both in animals injected with
peptone and in those not injected.

5. The host primarily reacts to the presence of the
graft by revascularization of its tissues, and the fur¬
ther reaction which evidently involves the destruction
of the graft is evidenced by round-cell infiltration and
proliferation of the connective tissue of the host.

6. The presence of peritonitis within a few days
destroys the viability of intraperitoneal grafts.

University Hospital.

DETACHMENT OF THE RETINA
WITH A PRELIMINARY REPORT ON A NEW

OPERATIVE PROCEDURE
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Detachment of the retina is a condition of such
seriousness, and its treatment is so unsatisfactory, that
we feel justified in placing on record even a small
number of cases.

There are three principal theories as to the causa-
tion of retinal detachment:

1. Von Graefe in 1854 assumed that a hemorrhage
occurred behind the retina, basing his conclusion on the
sudden appearance of the condition. Arlt considered
that the fluid behind the retina was due to a secretion
or exudation from the choroid pressing against the
vitreous humor and thus bringing about its gradual
absorption. The present theory, which has a large
following, assumes a primary retroretinal exudation
with compensatory diminution of volume in the vit-
reous.

2. Leber's theory, which embodies M\l=u"\ller'stheory
of fibrinous degeneration of the vitreous, and Iwanof's
theory of detachment of the vitreous and shrinking,
and Arlt's theory of rupture, or tear. Leber argued
that given the shrunken fibrillary vitreous attached
more extensively and firmly than normal to the retina,
with its pool of fluid representing the amount of
shrinking, the train is laid for an acute spontaneous
detachment. A sudden rent occurs and through this
the preretinal fluid rapidly becomes retroretinal and
the detachment is accomplished.

3. Raehlmann's theory, which assumes a primordial
alteration in the constitution of the vitreous, whereby,
through the influence of osmosis, the watery constitu¬
ents pass through the retina seeking to equalize with
the juices of the choroid, which are rich in albumin.

Each of these theories has had its followers, but so
far histologie examination has done little to establish
any one of them. Our present point of view must
rest on deduction and inference from well-known

on Ophthalmology at the Sixty-Sixth
Annual Session of the American Medical Association, San Francisco,
June, 1915.

clinical phenomena. Speaking of retroretinal exuda¬
tion, Schöbl1 says:

It is inconceivable that so large an exudation can be thus
formed in a few moments, and even if this were possible and
this exudation can overcome the normal pressure of the
vitreous humor and press the retina inward, the intra-ocular
tension must needs be enormously increased, and that is the
condition that is hardly ever found in retinal detachment.

This point seems not to be well taken. Exudation
from the choroid probably can occur rapidly. Intra¬
ocular tension depends not so much on excessive secre¬
tion as on the blocking of the outflow, so that even if
we assume a choroidal exudation, increase in tension
would not necessarily follow. Iwanof found in highly
myopic eyes a detachment of the vitreous humor at
the posterior pole, and his explanation of this fact was
that the vitreous could not increase in volume as rap¬
idly as the posterior part of the sclerotic was distended,
and in consequence serum would have to fill the gap.If this were the active factor in myopic detachment,
the lesion would invariably take place at the posterior
pole, which is not the case. Also evidence goes to
show that it is possible for the vitreous to increase
rapidly in volume through imbibition of serum. This
occurs in the rapid increase of tension during trephine
operations in old glaucomatous eyes. Even if the ante¬
rior chamber is open, the pressure rises, and a pro¬
lapsed iris cannot be replaced. Also, after a loss of
vitreous during cataract extraction, it is well known
that almost all cases which heal up do not show
detachment of the retina for some weeks, or even
months. Such cases are invariably found with the eye
plumped up to normal dimensions as soon as the wound
is closed, generally on the following day. Iwanof
thinks that the exudation behind the vitreous humor
finally lacks room and must filter into the humor itself
or pass backward through the retina and thus lift this
membrane from the choroid. However, as Schöbl
remarks :

This explanation is incorrect and against all physical
laws, since the fluid between the vitreous humor and the
retina must exert an equal pressure in all directions and,
therefore, could press the retina more firmly against the
choroid, but could never detach it from this membrane.

A great deal of stress has been laid on rents in the
retina, and it must be admitted that given a retinal
rent it is conceivable that serous fluid might in such a
case find its way through the rent between the retina
and choroid. Many cases of detachment, however,
show no demonstrable rents in the retina, and when
one considers how much traction the retina can bear in
old inflammatory conditions without showing any rent,
it seems much too fantastic to assume the existence of
a rent from traction when the most careful examina¬
tion with the ophthalmoscope will not show any evi¬
dence of traction in the vitreous. In fact, most idio-
pathetic detachments have a sacculated, or rounded,
appearance, which is suggestive of pressure from
beneath, but has not the faintest resemblance to a con¬
dition which might be produced by traction bands in
the vitreous. The commonest form of traction is that
which occurs in the ciliary region from old inflamma¬
tory exudates, and while traction from exudates may
occur, it is certainly very doubtful if it is in any sense
a factor in the ordinary idiopathic detachment. The
status of the so-called retinal rents has not as yet been

1. Sch\l=o"\bl:Norris and Oliver's System, iii, 534.
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